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Editorial Comment 


Xray Our The Medical Division of the 
Soldiers National Selective Service Sys- 

tem recently released statistics 
based on early reports showing the principal 
causes of physical rejection, as follows: 


Per cent 
1. Teeth ; 17 
2. Cardiovascular system — | 
3. Musculo-skeletal defects ....__ 10 
4. Eyes 9 
5. Genitalia, including V. D. 6 
6. Mental and nervous 6 
7. Ears, nose and throat 6 
8. Hernia 5 
9. Feet + 
10. Lungs 3 


Approximately 16,500,000 young men regis- 
tered last year for the draft, and of this num- 
ber it is thought that perhaps 6,600,000 will 
be called for examination, and 4,000,000 ac- 
cepted for service during the five year period. 
This means that about 25 per cent of those 
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registered will be inducted into the service 
over a five year period. From this it can be 
readily seen that only the best men need to 
be called for training, and only those men 
who can readily be classed as 1-A need to be 
accepted. 

On account of the many rejections reported 
in recent weeks many believe the United 
States to be a nation of weaklings, but that 
is not the case. With the present rulings, 
many men with minor impairments, are being 
rejected for service. These men could become 
good soldiers if necessary. it is plain to see 
that only the “cream of the crop” are being 
selected for service in the U. S. Army. 

There are still a number of weak spots in 
the method of examination which will have 
to be ironed out. This Journal is particularly 
concerned with the examination of chests 
and the weeding out of tuberculosis from our 
army. The Surgeon General has accepted in 
principle the advisability of x-raying the 
chest of each soldier and has issued orders 
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_to each of the Corps Areas Surgeons to this 
effect. The latest available report shows that 
only in the First, Second, and Third Corps 
Areas are chests being x-rayed routinely. Yet, 
men from these Corps Areas that have had 
the benefit of x-ray examination are being 
sent to camps and are mingling with other 
soldiers who have not been x-rayed. 

Aside from the danger of exposure to tu- 
berculosis, there is the matter of cost. It is 
estimated that it has cost the Government 
$20,000 per case since the World War, and we 
are still paying and will continue to pay for 
many years, hospitalization and disability 
benefits to World War Veterans. 

The physicians of this country are anxious 
and willing to render service to their Gov- 
ernment, irrespective of the sacrifices re- 
quired of them. Medicine has not been found 
backward in its work, or lacking in patrio- 
tism. To those officials who are charged with 
the responsibility of arranging the x-ray ex- 
aminations of chests; the physicians of this 
country look for a prompt solution of this 
matter. 


C. M. H. 
Sins of That the sins of commission 
Commission 2re as great as those of 


omission, is an admonition 
familiar to all. It applies to many things. 
Anyone who has engaged in the teaching 
of physical diagnosis to medical students 
must recall its many violations. The medical 
student is very prone and ready to hear rales, 
cavity signs and, very notably, friction rubs 
in the normal chest. It is the frequent ex- 
perience of every busy consultant to have pa- 
tients referred with alarming diagnoses from 
the inexperienced and uninitiated, only to 
find after his examination that the disorder 
is a mild or inconsequential one. The message 
of this editorial concerns the application of 
our admonition to the reading or interpreta- 
tion of x-ray films of the lungs. Too often the 
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normal findings are confounded with the 
abnormal; markings of insignificance ap 
given an unwarranted significance; and dire. 
ful diagnoses and prognoses concluded, where 
there is little or no basis for them. 


Several years or so ago, it was the excep. 
tion to make an x-ray examination of the 
suspected cases of tuberculosis; whereas today 
it is the exception not to do so. Parenthetica. 
ly, but emphatically, this is as it should be 
From this ever-widening experience in the 
x-ray examination of the chest, and the cor. 
relation with the clinical material; and par. 
ticularly from the vast accumulation of data 
contributed by case-finding surveys among 
the apparently healthy groups; there has been 
revealed a definite tendency to read into 
the markings and shadows on the x-ray film, 
evidence of disease or abnormal states that 
do not exist. This free-wheeling does not ap- 
ply only to students, tyros, and the less ex- 
perienced; but also to seasoned veterans, con- 
sultants and even the x-ray specialists. En- 
larged bronchial trunks, peri-bronchial thick- 
ening, increased hilus shadows, and signs of 
pulmonary congestion have probably received 
the brunt of such interpretative assaults. Arte- 
facts and deformities of the bony frame- 
work, which, at times demand considerable 
experience for their differentiation, may als 
take a bow. 

The most important thing, it would seem, 
is that an enlarging experience is gradually 
teaching us to recognize and become familia! 
with the normal and physiological findings 
in the essentially normal chest. It is only 
after this, that the abnormal can be accurate- 
ly assayed. 

Although it is not to be condoned to read 
into a film what is not there; neither can it 
be condoned to over-look what is there. Only 
from a rich experience and a rigid applica 
tion, can the plotting of an accurate course 
accrue. C. H. H. 
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DISEASES OF THE CHEST 


The Treatment of Pulmonary Infections 
with Sulfanilamide, Sulfapyridine, 


and Sulfathiazole 


W. HALSEY BARKER, M.D.* 
Baltimore, Maryland 


In February 1935, just a little more than 
6 years ago, Domagk! in Germany published 
his original paper on the strikingly beneficial 
effects of the brick-red dye Prontosil on ex- 
perimental hemolytic streptococcal infections 
in mice. This communication marked the in- 
auguration of a new and revolutionary era 
in the chemotherapy of bacterial infections. 
French investigators? soon showed that the 
active constituent of Prontosil released in the 
pody was sulfanilamide. Since these initial 
observations were reported, a tremendous 
amount of experimental and clinical investi- 
gation has been carried out both in Europe 
and in this country. New compounds such 
as neo-prontosil, sulfapyridine, sulfathiazole, 
and sulfamethylthiazole have been developed 
in rapid succession in an attempt to find the 
most effective chemotherapeutic agents for 
different types of infections. 

Among the types of infectious diseases with 
which the clinician is confronted, infections 
of the lungs and pleura constitute a large 
and most important group. Today, as a re- 
sult of painstaking experimental work and 
carefully controlled clinical observations, such 
serious diseases as lobar pneumonia and strep- 
tococcal empyema need no longer appear so 
formidable to the physician, or so terrifying 
to the family of the patient as before. For 
today with the early institution of therapy 
with one or another of the sulfonamide group 
of drugs we may anticipate a favorable out- 
come in a far higher proportion of cases than 
we even dared dream of in the past. It is the 
purpose of this paper to discuss the various 
aspects of chemotherapy of pulmonary and 
pleural infections in the light of the progress 
that has been made to date. 


Streptococcal Infections of the Lungs 
and Pleura 


Pneumonia—In cases of bronchopneumonia 
and acute purulent bronchitis complicating 
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hemolytic streptococcal infections of the nose, 
throat, and paranasal sinuses, sulfanilamide 
should be administered in large doses as re- 
commended in the table of dosage prepared 
by Long and Bliss? for the treatment of severe 
infections with this organism. According to 
this table, an adult weighing 70 kilograms or 
150 pounds should receive an initial dose of 
4.8 grams (80 grains) of sulfanilamide fol- 
lowed by a maintenance dose of 1.2 grams 
(20 grains) of sulfanilamide every 4 hours 
night and day until the infection has been 
brought under control. The dose of sulfanil- 
amide may then be gradually reduced, but 
the drug should not be discontinued until 
the lungs are completely clear. In smaller 
adults and children the doses are corres- 
pondingly lower; it must, however, be em- 
phasized that children and infants require 
more sulfanilamide per kilogram of body 
weight than do adults in order to maintain 
the desired blood level of sulfanilamide, be- 
tween 10 and 15 milligrams per cent. 

In a situation of the type just described, 
if there is any doubt as to the hemolytic 
streptococcal etiology of the pulmonary com- 
plication, it is a good plan to start therapy 
with sulfapyridine or sulfathiazole, rather 
than sulfanilamide, in view of the possibility 
that the pulmonary infection may be pneu- 
mococcal in origin (see below). Once the 
hemolytic streptococcus has been established 
as the causative agent, we may switch from 
sulfapyridine to sulfanilamide since the latter 
drug is more easily administered, more read- 
ily absorbed, and just as effective as sulfa- 
pyridine against the hemolytic streptococcus. 

Empyema—Hemolytic streptococcal empye- 
ma presents a difficult therapeutic prob- 
lem, especially in adults. Sulfanilamide should 
be administered in dosage sufficient to main- 
tain the blood level of the drug between 10 
and 15 mgm. per cent and pleural fluid should 
be removed by repeated thoracenteses. If in 
spite of such measures the temperature re- 
mains elevated, the cultures of the pleural 
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fluid remain positive, and the exudate be- 
comes thicker and more purulent, more rad- 
ical methods of drainage must be resorted to 
in order to prevent pocketing of pus. There 
appears to be no advantage to injecting a 
solution of sulfanilamide directly into the 
pleural cavity since the drug passes rapidly 
from the blood into the pleural exudate where 
it attains a concentration almost as high as 
that present in the blood. 

Sulfanilamide has proven ineffective in the 
treatment of empyema due to anaerobic 
streptococci. 

Toxic Manifestations of Sulfanilamide—It 
is well known that sulfanilamide may give 
rise to a number of toxic manifestations such 
as anorexia, nausea, dizziness, mental con- 
fusion, cyanosis, acidosis, drug fever, derma- 
titis, hepatitis, hemolytic anemia, and gran- 
ulocytopenia. The first six of the toxic mani- 
festations enumerated are not serious and 
they will not be discussed in detail here. Aci- 
dosis may be prevented by administering 
sodium bicarbonate along with sulfanilamide, 
gram for gram. If drug fever, dermatitis, 
hepatitis, acute hemolytic anemia, or gran- 
ulocytopenia develop, the drug should as a 
rule (always in the case of granulocytopenia) 
be discontinued and fluids forced to rid the 
body of the drug as rapidly as possible. Trans- 
fusions may be necessary in cases of severe 
hemolytic anemia. It is important to follow 
the temperature, the hemoglobin level, and 
the leucocyte count at regular and frequent 
intervals in order that the more serious toxic 
effects may be recognized in their incipiency 
and the drug discontinued before further 
damage has been done. 


Pneumococcal Infections of the Lungs 
and Pleura 


After prontosil and sulfanilamide had been 
shown to be so effective against hemolytic 
streptococcal infections, it was only natural 
that these compounds should be tried out in 
pneumococcal infections. Although these 
drugs were found to exert some bacteriostatic 
action against pneumococci both in vitro and 
in experimental infections in mice, this action 
was in no way comparable to the striking 
effects obtained upon hemolytic streptococci. 
The clinical use of sulfanilamide in pneumo- 
coccal lobar pneumonia met with disappoint- 
ing results on the whole, although certain 
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cases appeared to be favorably influenced 
In the search for a more effective chemo. 
therapeutic agent, the firm of May and Baker 
in England synthesized the drug that is noy 
known as sulfapyridine. Whitby* found tha 
this compound was a gar more potent bae. 
teriostatic agent against the pneumococeys 
than any compound previously tested. Short. 
ly after Whitby published his experimentg| 
observations in 1938, Evans and Gaisford) re. 
ported a series of 100 cases of lobar pney. 
monia treated with sulfapyridine with ony 
8 deaths in contrast to 27 deaths in a contro 
series of 100 untreated cases. This series o; 
cases was not adequately studied from the 
standpoint of pneumococcal types or bar. 
teremic incidence, but the results were suf. 
ficiently impressive to stimulate further tria] 
of sulfapyridine in the treatment of lobar 
pneumonia, both in this country and abroad. 
During the past two years thousands of pa- 
tients with lobar pneumonia have been treat- 
ed with sulfapyridine. There can be no ques- 
tion that this new form of chemotherapy has 
reduced the case fatality rate by almost two- 
thirds, and that the prognosis in lobar pneu- 
monia today is far more favorable than ever 
before. 


Treatment of Lobar Pneumonia 
with Sulfapyridine 


When the diagnosis of lobar pneumonia has 
been made, therapy with sulfapyridine should 
be immediately instituted. Wherever possible, 
a specimen of sputum should be obtained 
for typing and a blood culture should be 
taken before the administration of sulfa- 
pyridine is begun. These two measures are 
most important in determining the exact 
nature and severity of the infection in ad- 
dition to serving as a guide as to the type 
and amount of therapy to be employed. 

Special Properties of Sulfapyridine —Un- 
fortunately, sulfapyridine possesses certain 
properties which make it more difficult t 
administer than sulfanilamide. Sulfapyridine 
is much less soluble than sulfanilamide, and 
it is absorbed with less regularity. It is, there- 
fore, impossible to predict what blood level 
may be expected in a given individual from 
a certain dose of the drug. Even in the ab- 
sence of vomiting, the amount of the drug 
absorbed may vary from 30 per cent of the 
administered dose to 80 per cent in two dif- 
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ferent patients. Furthermore, conjugation of 
sulfapyridine in the body to the inactive 
acetylated form is highly variable in different 
subjects, so that it is important to determine 
the level of free sulfapyridine in the blood 
at frequent intervals in order to be certain 
that an effective blood level is being main- 
tained. 

Because of the low solubility of sulfapyri- 
dine, the parenteral administration of the 
drug itself is impractical. A more soluble 
glucose-sulfapyridine compound® was not ef- 
fective when given intravenously. Marshall’ 
has prepared a soluble sodium salt of sulfa- 
pyridine which may be administered intra- 
yenously in 5 per cent solution. Within a very 
short time after a solution of the sodium 
salt is injected, the sodium ion is split off 
and the substance circulating in the blood 
is sulfapyridine. 

In preparing sodium sulfapyridine for in- 
travenous use, the required amount of the 
drug is weighed out and dissolved in enough 
sterile distilled water to make a 5 per cent 
solution. Sodium sulfapyridine is unstable to 
heat and hence such solutions cannot be 
sterilized. However, as such a solution is high- 
ly alkaline, it is in itself somewhat bacter- 
icidal. 

Administration and Dosage—A large ini- 
tial dose of 4 grams (or 60 grains) of sulfa- 
pyridine is advisable for adult patients as 
recommended by Long and Wood’ in order 
to establish an effective level of the drug in 
the blood as soon as possible. Following this 
large initial dose, a maintenance dose of 1.0 
gram (15 grains) of sulfapyridine should be 
given every 4 hours, night and day, until 
the temperature has remained normal for 
72 hours.* If such a program is followed, re- 
lapses rarely occur. There is distinct danger 
of relapse if the drug is discontinued too 
early in the course of convalescence. It has 
been found expedient to grind up the tablets 
of sulfapyridine and to suspend the powder 
in milk, water, or other fluid for oral ad- 
ministration as this measure may facilitate 
the passage of the drug through the pylorus 
and hasten its absorption from the intestine. 

In the treatment of children, the dosage 


*Long and Wood originally recommended a 
much longer course of sulfapyridine therapy 
for patients with lobar pneumonia, but Long 
iS how convinced that the procedure just out- 
lined is satisfactory. 
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of sulfapyridine must be correspondingly 
smaller. For infants and small children, Long 
recommends 1 grain per pound as an initial 
dose and % grain per pound every 6 hours 
as a maintenance dose. Barnett and his asso- 
ciates? suggest a dosage schedule for infants 
and children which proved highly satisfactory 
in their hands. Applesauce and jam have 
proved to be useful vehicles for the adminis- 
tration of the powder to children. 

The above method of treatment should 
prove satisfactory for patients moderately ill 
with lobar pneumonia, where a blood level 
of 4 to 6 mgm. per cent of free sulfapyridine 
is usually sufficient. In severely ill patients, 
especially those with bacteremia, it is de- 
sirable to obtain a blood level of 7 to 12 mgm. 
per cent of free sulfapyridine as soon as pos- 
sible and to maintain this level until evi- 
dence of improvement is apparent. It is in 
such cases that the intravenous administra- 
tion of sodium sulfapyridine, as recommended 
by Marshall and Long, has proven most val- 
uable. Sodium sulfapyridine should be given 
intravenously in dosage of 0.06 gram per 
kilogram body weight at the initial injection. 
The solution should be injected slowly (not 
more than 5 cc. per minute); since it is very 
alkaline, care must be taken to avoid ex- 
travasation into the tissues lest sloughing 
occur. The initial injection of 0.06 gram per 
kilogram may be repeated in 4 hours if ad- 
visable; it is then usually possible to place 
the patient upon an oral maintenance dose 
of 1.0 gram of sulfapyridine every 4 hours 
as described above. During sulfapyridine ther- 
apy, fluids should be forced to between 3000 
cc. and 4000 cc. a day in an adult patient. 
With the exception of saline cathartics which 
are best omitted, other drugs may be admin- 
istered in conjunction with sulfapyridine if 
they are indicated. 

Side-Effects of Sulfapyridine and their 
Management—Sulfapyridine may give rise to 
all of the toxic effects which have been noted 
during the administration of sulfanilamide 
with the possible exception of acidosis. Head- 
ache, dizziness, nausea and vomiting, cya- 
nosis, simple fever, dermatitis, mild and acute 
hemolytic anemias, leucopenia and granu- 
locytopenia following sulfapyridine have all 
been reported. Severe nausea and vomiting 
are unfortunately very common during the 
course of sulfapyridine administration and 
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may present a serious problem, requiring in- 
travenous fluids to prevent dehydration. It 
has been shown that this phenomenon is 
largely due to an effect of the drug upon the 
central nervous system and not to local gas- 
tric irritation. If vomiting is marked, it is 
advisable to omit one dose of the drug before 
resuming regular treatment. In cases of per- 
sistent intractable vomiting, the oral admin- 
istration of sulfapyridine should be discon- 
tinued. One of the following three substitutive 
measures may be adopted: (1) intravenous 
administration of sodium sulfapyridine; (2) 
intravenous administration of type-specific 
antipneumococcal serum; or (3) oral admin- 
istration of sulfathiazole which is much less 
likely to cause vomiting (see below). 

Severe renal damage (characterized by 
hematuria, oliguria, and nitrogen retention) 
from the formation of crystals of acetyl- 
sulfapyridine constitutes another serious com- 
plication'® that may be encountered during 
the course of sulfapyridine therapy. If gross 
hematuria develops or the non-protein nitro- 
gen of the blood rises, sulfapyridine should 
be discontinued at once and fluids forced to 
5000 cc. or more. 

In order that the various toxic manifesta- 
tions of sulfapyridine may be detected in their 
incipiency, the patient should be carefully 
supervised while the drug is being admin- 
istered. Proper supervision should consist of 
careful clinical observations of the patient, 
regular temperature recordings, a hemoglobin 
determination and leucocyte count daily, or 
at least every other day, a daily urine ex- 
amination and repeated determinations of 
the non-protein nitrogen of the blood, es- 
pecially if the urine volume diminishes. If 
any of the more serious toxic manifestations 
develop, sulfapyridine should be discontinued 
immediately and fluids forced. Transfusions 
may be necessary in cases of severe hemolytic 
anemia. 

Mechanism of Recovery from Lobar Pneu- 
monia Treated with Sulfapyridine—Sulfapyr- 
idine, like sulfanilamide and other related 
compounds, appears to exert its effects both 
in vitro and in vivo by promoting bacterios- 
tasis. The exact mechanism of action of these 
drugs remains a mystery, but it seems pro- 
bable that they interfere with some vital 
enzyme system necessary for the reproduc- 
tion of the bacteria. Once bacteriostasis has 
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been achieved in the living organism, thy, 
natural defensive mechanisms of the body, 
in particular the leucocytes, are apparently 
capable of ridding the body of microorgap. 
isms. 

A number of interesting observations on 
the mechanism of recovery from lobar pney. 
monia under sulfapyridine therapy have beep 
published within the past year. The majority 
of treated patients recover by a critica] drop 
in temperature within the first 36 hours of 
treatment. This crisis shows all of the clinica 
features of a spontaneous crisis in an yp- 
treated patient. At the time of a spontaneoys 
crisis, an excess of circulating antibody may 
usually be demonstrated in the serum of the 
patient. However, in the sulfapyridine-ip- 
duced crisis antibodies may not appear in 
the serum until several days after fever has 
subsided. This fact has been convincingly 
demonstrated by Wood and Long'' using the 
mouse-protection method, and by Kneeland 
and Mulliken'? by means of the precipitin 
test. These observations suggest a possible 
explanation for the frequent relapses suf- 
fered by patients with pneumonia who have 
been treated sparingly with sulfapyridine. 
They form the basis of the authors’ conten- 
tion that sulfapyridine should not be discon- 
tinued entirely until the lungs are completely 
clear. How valuable the skin test with specific 
capsular polysaccharide will prove to be asa 
guide to the time for withdrawal of sulfa- 
pyridine therapy remains to be seen. Exper- 
iences with this test to date have not been 
very encouraging.'? 

Sulfapyridine versus serum—In view of the 
striking therapeutic effects of sulfapyridine 
in lobar pneumonia, the question has very 
naturally been raised, is the use of anti- 
pneumococcal serum to be abandoned alto 
gether? This question may be answered em- 
phatically in the negative. In the first place, 
sulfapyridine cannot be regarded in any sensé 
as a sure cure of pneumonia. Secondly, the 
mechanism of recovery in cases of pneumonia 
treated with sulfapyridine is undoubtedly 
similar in many respects to spontaneous Ie 
covery or recovery in serum treated cases it 
that it depends at least in part upon specifi 
antibody formation. This hypothesis appeals 
fairly certain even though an excess of anti- 
body may not be demonstrable in the serum 
at the time of crisis. The failure to demon- 
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strate excessive antibody in the serum at 
this time does not mean that antibody may 
not be present in the lungs. Thirdly, Mac- 
Leod'* has shown that certain strains of 
pneumococci are “sulfapyridine-fast”; these 
strains are not influenced by sulfapyridine 
either in cultures or in experimental infec- 
tions. 

Present evidence points to a combination 
of sulfapyridine therapy with the adminis- 
tration of type-specific antipneumococcal 
serum as the ideal method of treating all 
eases of pneumococcal lobar pneumonia, at 
least from the theoretical point of view. Since 
serum is so expensive and frequently difficult 
to obtain, it seems justifiable to treat milder 
eases of pneumonia with sulfapyridine alone. 
However, in all seriously ill patients, especial- 
ly those with bacteremia, and in all cases of 
severe pneumonia complicating pregnancy, 
chemotherapy should be supplemented from 
the start with serotherapy, if type-specific 
serum is available. Furthermore, any case 
which fails to show improvement within 48 
hours after the institution of sulfapyridine 
should receive serum. 

Treatment of Complications — (A) Empy- 
ema: If empyema is present at the time of 
admission or develops during treatment, sul- 
fapyridine should be continued until the 
temperature has been normal for at least 
one full week and repeated cultures of the 
pleural fluid have remained sterile. It is 
usually necessary to establish some form of 
drainage of the empyema cavity in addition 
to administering sulfapyridine. Drainage 
should be established as soon as a positive 
culture has been obtained from the pleural 
cavity in order to prevent pocketing of the 
pus if possible. 

(B) Sterile Pleural Effusion—Sterile effu- 
sions are not uncommon complications of 
lobar pneumonia. Such effusions do not re- 
quire drainage unless they become sufficient- 
ly large to embarrass respiration in which 
case the fluid may be removed by thoracen- 
tesis. If the temperature has returned to 
hormal after the development of a sterile 
effusion and the lungs are clear, sulfapyri- 
dine may be safely discontinued. 

(C) Pneumococcal Endocarditis — This is 
one of the most serious complications of lobar 
Pheumonia with a fatality rate of nearly 100 
per cent. If such a complication is suspected 
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from the course of the temperature, the ap- 
pearance of cardiac murmurs, and persistent 
bacteremia, intensive sulfapyridine therapy 
should be continued in full dosage. Even so, 
the prognosis of this complication will un- 
doubtedly remain very grave. 

(D) Pneumococcal Meningitis — The prog- 
nosis of meningitis due to the pneumococcus 
has always been considered to be practically 
hopeless, particularly when it develops as a 
complication of lobar pneumonia. The rare 
recoveries that had been reported to the in- 
troduction of chemotherapy with the sulfon- 
amide drugs have usually occurred in cases 
of meningitis complicating infections of the 
middle ear or paranasal sinuses, and even 
in such cases the case fatality rate was well 
above 90 per cent. Allan and his associates'> 
reported recovery in 3 cases of pneumono- 
coccal meningitis treated with sulfanilamide. 
Recently Hodes'® has published a series of 
17 cases of pneumococcal meningitis treated 
with sulfapyridine with 8 recoveries, giving 
the amazingly low case fatality rate of 53 
per cent for this small but significant series. 
The intravenous administration of sodium 
sulfapyridine solution appears to be the log- 
ical method of early treatment in such cases. 
This solution is much too alkaline to be given 
intrathecally. However, there appears to be 
no necessity for using sulfapyridine intra- 
thecally since the drug rapidly passes over 
from the bloodstream into the spinal fluid 
where it will attain a level between 60 and 
75 per cent of the concentration in the blood. 

Results of Sulfapyridine Therapy in Lobar 
Pneumonia — As previously mentioned, the 
first series of cases of lobar pneumonia treat- 
ed with sulfapyridine was reported by Evans 
and Gaisford in England in 1938. In 100 cases 
treated with the drug, there were only 8 
deaths in comparison with 27 deaths in a 
control series of 100 untreated patients. While 
these investigators presented but few data 
regarding the pneumococcic types encount- 
ered in their patients, and no information 
regarding the incidence of bacteremia, their 
results suggested that sulfapyridine therapy 
altered the course of the disease and its fatal- 
ity rates in their patients. 

Early in 1939, Flippin and his associates!’ 
presented more convincing evidence of the 
value of sulfapyridine in their report of 100 
cases of typed lobar pneumonia treated with 
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the drug with only four deaths. The bac- 
teremic incidence in this group was only 8 
per cent (an unusually low figure) and the 
authors excluded from their series 3 fatal 
cases treated for less than 12 hours. A later 
paper by the same group!*® presents the re- 
Sults obtained in 400 patients with typed 
lobar pneumonia. Seven of their patients who 
died within 12 hours of the institution of 
sulfapyridine, were not included in the report. 
The case fatality rate for the 400 patients 
considered was 7 per cent. In the 359 cases 
with negative blood cultures, the fatality rate 
was 5.3 per cent; in the 41 cases with bac- 
teremia, 22.0 per cent. 201 of the 400 cases 
fell into groups due to the first three types 
of pneumococci. The case fatality rates for 
these types were: Type I, 104 cases, 5.8 per 
cent; Type II, 30 cases, 6.7 per cent; Type 
III, 67 cases, 16.9 per cent. 

Finland and his associates'? have reported 
their experiences with serum, sulfapyridine, 
and combined therapy of lobar pneumonia 
between July 1938 and the spring of 1939. 
In the 167 cases treated with serum alone, 
the case fatality rate was 13 per cent (45 
cases were bacteremic with a 33 per cent 
mortality). 95 patients were treated with 
sulfapyridine alone with a 15 per cent case 
fatality rate (16 cases were bacteremic with 
a 38 per cent mortality). A group of 80 cases 
was selected for combined therapy with type- 
specific serum and sulfapyridine. This group 
contained a greater proportion of older pa- 
tients; the incidence of bacteremia was 50 
per cent, about twice that in the serum- 
treated group and three times that.in the 
sulfapyridine-treated group. 81 per cent of 
the patients in this selected group were over 
40 years of age and 34 per cent (27 patients) 
over 60 years of age. The bacteremic inci- 
dence in these 27 cases was 59 per cent, the 
case fatality rate only 22 per cent. In sim- 
ilar cases treated without specific serums or 
drugs, the authors had found, over a number 
of years, that the reported fatality rate in 
this age group with this bacteremic incidence 
is between 75 and 90 per cent; with specific 
serums alone, it is 50 to 60 per cent. For the 
entire group of 80 patients treated with both 
sulfapyridine and serum, the case fatality 
rate was 26 per cent (40 cases were bacteremic 
with a 40 per cent mortality). These observa- 
tions of Finland emphasize the importance 
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of employing combined sero- and chemo. 
therapy in the treatment of patients in the 
older age group and in all bacteremic Cases 

Long and Wood* have compared their ey. 
periences in the treatment of lobar pney. 
monia following the introduction of sulf. 
pyridine in the year 1938-39 with the resy}s 
obtained over the previous three years x 
the Johns Hopkins Hospital. They point oy 
that in attempting to evaluate the efficacy 
of a new remedy for lobar pneumonia in, 
given locality, a number of factors must 
taken into consideration: (1) the age distri. 
bution of the patients; (2) the type distripy. 
tion of the pneumococci; (3) the incidence 
of bacteremia; and (4) the incidence of cop- 
current disease such as heart disease, dia- 
betes, etc., which might render the prog. 
nosis less favorable. With these factors in 
mind, they found that the series of 139 cases 
admitted between July 1, 1938 and June 2 
1939 were entirely comparable to the cases 
admitted in each of the 3 previous years, 
yet the case fatality rate in the year 1938-39 
was only 7.2 per cent in contrast to rates of 
19.1 per cent in 1935-36, 21 per cent in 1936- 
37, and 17.6 per cent in 1937-38. Of the 139 
cases admitted in 1938-39, 31 Cases were 
treated with serum alone, 100 cases with 
sulfapyridine alone, and 8 cases with both 
serum and sulfapyridine. Only 4 of the 10 
patients treated with sulfapyridine alone 
died; 12 of the 100 showed bacteremia on 
admission and 3 of the patients died, a case 
fatality rate of 25 per cent. Although the 
number of bacteremic cases treated with 
sulfapyridine alone is too small to justify any 
very definite conclusions, it is significant that 
the case fatality rate in bacteremic cases over 
the previous 3 years was far higher: for un- 
treated cases 80 per cent, and for serum 
treated cases 38 per cent. It seems quite ap- 
parent that the striking reduction in the case 
fatality rate for lobar pneumonia in the year 
1938-39 must be attributed to the introduc- 
tion of sulfapyridine therapy. 

In Canada, Graham and his associates” 
have reported a 6 per cent case fatality rate 
in 50 cases of lobar pneumonia treated with 
sulfapyridine; during the same period, the 
fatality rates in 30 untreated controls and 50 
serum-treated patients were 23 per cent and 
12 per cent respectively. Especially striking 
were the data on bacteremia. The incidence 
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of bacteremia in the control group was 20 
per cent with a case fatality rate of 50 per 
cent. In the serum group the incidence of 
pacteremia was 14 per cent with a case fatal- 
ity rate of 57 per cent. In the sulfapyridine 
group the incidence of bacteremia was 34 
per cent, with a case fatality rate of 17.6 per 
cent. 

Agranat and his associates’! in Johannes- 
purg, South Africa, have treated 280 cases 
of lobar pneumonia with sulfapyridine with 
a case fatality rate of 3.6 per cent, in con- 
trast to a 10 per cent fatality rate in 270 
untreated controls. 

The several reports just mentioned are only 
a few of the many that have already ap- 
peared in the literature testifying to the 
therapeutic effectiveness of sulfapyridine in 
pneumococcal lobar pneumonia. Very recent- 
ly, the results obtained in the treatment of 
3005 typed cases of pneumococcic pneumonia 
have been summarized in the most complete 
survey”? to appear to date. The case fatality 
rate for the entire group was only 6.0 per 
cent; in the 240 bacteremic cases the fatality 
rate was 23.3 per cent; in the 2765 non-bac- 
teremic cases, 4.5 per cent. The figures for 
the four most common types encountered 
were as follows: Type I, 484 non-bacteremic 
cases with 2.4 per cent fatality; 81 bacteremic 
cases with 12.3 per cent fatality; Type II, 
164 non-bacteremic cases with 3.7 per cent 
fatality; 21 bacteremic cases with 23.8 per 
cent fatality; Type III, 418 non-bacteremic 
cases with 8.1 per cent fatality; 28 bacteremic 
cases with 28.5 per cent fatality; Type VII, 
202 non-bacteremic cases with 0.99 per cent 
fatality, 18 bacteremic cases with 22.2 per 
cent fatality. Results on a large scale such 
as these furnish irrefutable evidence as to 
the efficacy of sulfapyridine in lobar pneu- 
monia. 


Treatment of Lobar Pneumonia with 
Sulfathiazole 


Although the therapeutic effectiveness of 
sulfapyridine in lobar pneumonia has been 
established, it has been generally recognized 
that sulfapyridine therapy is not ideal be- 
cause nausea and vomiting frequently inter- 
fere with adequate treatment and, further- 
more, serious toxic manifestations such as 
blood dyscrasias and renal complications may 
occur. In recent months a new sulfonamide 
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compound, sulfathiazole, has become avail- 
able for clinical trial. In experimental pneu- 
mococcal infections,?>-*4 sulfathiazole has been 
shown to be just as effective as sulfapyridine 
and no more toxic. 

Flippin, Schwartz, and Rose? have studied 
the comparative effectiveness and toxicity of 
sulfathiazole and sulfapyridine in pneumo- 
coccic pneumonia. 100 patients were treated 
with each drug. There were 12 deaths in the 
sulfathiazole series, 5 of which were hospital- 
ized for less than 24 hours. In the sulfapyri- 
dine series there were 15 deaths; four of these 
patients were hospitalized for less than 24 
hours. There were 13 bacteremic cases in the 
sulfathiazole series with a case fatality rate 
of 30.8 per cent; 11 bacteremic cases in the 
sulfapyridine series with a case fatality rate 
of 54.5 per cent. Type specific serum was used 
in addition to chemotherapy in 10 cases in 
the sulfathiazole group and in 9 cases in the 
sulfapyridine group. The authors noted that 
sulfapyridine brought the temperature down 
somewhat more rapidly than sulfathiazole. 
However, the severity and frequency of nausea 
and vomiting in the sulfathiazole treated pa- 
tients were much less than in those patients 
receiving suifapyridine. Other toxic manifes- 
tations were approximately equal in the two 
groups and were not severe; these side-effects 
included hematuria, dermatitis, drug fever, 
and psychosis. 

The dosage schedule usually employed was 
as follows: An initial 3 gram dose by mouth 
was repeated in four hours, then followed by 
1 gram every four hours. Dosage on this scale 
maintained an average blood concentration 
of free sulfathiazole of about 5 milligrams 
per cent. Treatment was continued until the 
temperature remained normal for 48 hours 
along with evidence of clinical improvement. 
Sodium or potassium citrate in an amount 
equal to that of sulfathiazole was given with 
each dose of the drug. In certain instances, 
where a rapid elevation of the blood level of 
the drug was desired, a 5 per cent solution of 
sodium sulfathiazole (0.06 gram per kilogram 
of body weight) was administered intraven- 
ously as a supplement to oral therapy. 

Long and Haviland’* have gained the im- 
pression that sulfathiazole is about as effec- 
tive as sulfapyridine in the treatment of 
pneumococcal lobar pneumonia. They em- 
ployed a dosage schedule for sulfathiazole 
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identical with that now recommended by 
Long for the administration of sulfapyridine, 
that is, an initial dose of 4.0 grams followed 
by a maintenance dose of 1.0 gram every 4 
hours, night and day, until the temperature 
has remained normal for 72 hours. In sev- 
eral of their patients a relapse or a spread 
of pneumonia developed while sulfathiazole 
was being administered, necessitating a 
switch to sulfapyridine or serum. These auth- 
ors have called attention to the occurrence 
of acute conjunctivitis and scleritis as a toxic 
manifestation of sulfathiazole in over 10 per 
cent of the patients they treated with the 
new compound. 

Sodium sulfathiazole may be given intra- 
venously in 5 per cent solution if it is de- 
sirable to obtain an effective blood level of 
the drug at once. 


Chemotherapy of Bronchopneumonia, 
Post-operative Pneumonia, and 
Pneumococcic Bronchitis 


Since the majority of cases of broncho- 
pneumonia and post-operative pneumonia 
are due to pneumococci, the same principles 
of therapy should be adopted as have been 
outlined for the treatment of lobar pneu- 
monia. Hodes and his co-workers?’ have re- 
ported brilliant results with sulfapyridine in 
treating post-measles pneumonia in child- 
ren; although 24 of the 38 children were in- 
fants of 2 years or younger, every child in 
the series recovered. Typable pneumococci 
were obtained from the naso-pharynx in each 
case. 

Hinshaw and Moersch? reported 21 cases 
of post-operative pneumonia treated with sul- 
fapyridine with only one death. They were 
particularly impressed with the prompt arrest 
of the pneumonic process, once chemotherapy 
had been instituted. At the time they made 
their observations, preparations of sulfapyri- 
dine satisfactory for parenteral administra- 
tion were not obtainable and the authors 
stated that the drug was not available to 
patients who wefe not permitted oral medica- 
tion after a surgical operation, a point which 
|-onstituted a distinct disadvantage. Such an 
impasse may now, of course, be circumvented 
by the intravenous administration of sodium 
sulfapyridine in 5 per cent solution. It is im- 
portant to remember that the majority of 
post-operative pneumonias develop on the 
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basis of atelectasis as the result of a mucys 
plug obstructing a bronchus, although og. 
casionally aspiration of vomitus is respons. 
ible. An attempt should always be made to 
prevent the development of atelectasis by 
turning the patient frequently and having 
him rebreathe carbon-dioxide repeatedly; the 
mucus plug can often be expelled by thege 
measures, at times supplemented by a sharp 
blow on the affected side of the chest. Hoy- 
ever, if the temperature rises and signs of 
consolidation appear, the administration of 
sulfapyridine should be commenced immed- 
iately. In those cases where aspiration js 
known to have occurred during the anesthe- 
sia, the early administration of sulfapyridine 
may serve to prevent the development of frank 
pneumonic consolidation. 

The use of sulfapyridine is justified in cases 
of acute purulent bronchitis, especially if 
pneumococci are present in the sputum. Under 
such circumstances, the character of the 
sputum may change from thick purulent 
material to clear glary mucus within two or 
three days of starting therapy. 


Chemotherapy of other Pulmonary 
Infections 


Staphylococcal Pneumonia and Empyema— 
Experimental observations have shown that 
sulfapyridine and sulfathiazole are far more 
effective against the staphylococcus than is 
sulfanilamide, and there is considerable evi- 
dence that sulfathiazole is superior to sulfa- 
pyridine. Therefore, in all severe staphylo- 
coccal infections, including staphylococcal 
pneumonia (either primary or secondary to 
a staphylococcal bacteremia) and staphylo- 
coccal empyema, sulfathiazole should be the 
drug of choice. 

In severe staphylococcal infections, an in- 
itial dose of 4.0 grams of sulfathiazole should 
be followed by a maintenance dose of 10 
gram every 4 hours, night and day. If the 
clinical response to this dose is not satisfac- 
tory, the maintenance dose should be in- 
creased to 1.5-2.0 grams every 4 hours until 
improvement is definite; it may then be re- 
duced to 1.0 gram every 4 hours once more 
and the latter dose should be continued until 
the temperature has remained normal for 
5 days. 

“Virus” Pneumonia—During the past sev- 
eral years a new type of pneumonia has been 
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described which is thought to be caused by 
a filtrable virus, although no one to date has 
succeeded in isolating a virus from such 
cases. The contagiousness of this disease, the 
rather long incubation period, the clinical 
course, and the failure to isolate pathogenic 
pacteria from the sputum are the chief points 
that have been raised to support the view 
that a filtrable virus is the etiologic agent. 
Whatever the cause of this form of pneu- 
monia may be, the response of the infection 
to sulfapyridine has been on the whole dis- 
appointing. Certainly it is rare to see the 
temperature drop rapidly to normal as it 
does in pneumococcal pneumonia. Thus far 
an insufficient number of controlled cases 
have been treated with chemotherapeutic 
agents to justify final conclusions. In the 
experience of the writer, the clinical course 
of this type of pneumonia appears to be fav- 
orably modified by sulfapyridine in certain 
cases, and further trial of the drug is in- 
dicated. 

Friedlander Bacillus Pneumonia — Lobar 
pneumonia, due to the Friedlander bacillus, 
isan extremely serious but fortunately rather 
rare infection. As yet, no sufficiently large 
series of cases treated with sulfanilamide or 
sulfapyridine has been reported to warrant 
definite conclusions as to the therapeutic 
efficacy of the drugs in this disease. How- 
ever, the early results suggest that sulfapy- 
ridine may favorably influence the course 
of the pneumonia and further trial with this 
drug seems desirable. This form of pneu- 
monia should be treated in exactly the same 
manner as lobar pneumonia due to the pneu- 
mococcus. As in pneumococcal lobar pneu- 
monia, an initial intravenous injection of 
sodium sulfapyridine may prove valuable in 
treating unusually severe cases of pneumonia 
due to the Friedlander bacillus. 

Tularemia — Among the clinical manifes- 
tations of tularemia, pneumonia and pleurisy 
With effusion are occasionally encountered. 
Thus far there is little evidence that therapy 
With sulfanilamide or allied drugs modifies 
the clinical course of infections with B. 
tularense. The chemotherapy of tularemia 
must be investigated in many more cases be- 
fore any definite recommendation can be 
made as to the treatment of this disease. 

Tuberculosis—although there is consider- 
able evidence that the course of experimen- 
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tal tuberculosis may be modified favorably 
by sulfanilamide, clinical experiences with 
the drug in pulmonary tuberculosis, miliary 
tuberculosis, and tuberculous meningitis have 
been uniformly disappointing. On the basis 
of our present knowledge, there appears to 
be no justification for the administration of 
any of the sulfonamide group of drugs to pa- 
tients with uncomplicated tuberculosis, ex- 
pecially since these drugs not infrequently 
give rise to a wide variety of toxic effects 
which may prove distinctly harmful to the 
tuberculous patient. 

Lung Abscess and Bronchiectasis—In these 
purulent infections of the lungs, the thera- 
peutic role of the sulfonamide group of drugs 
will probably be somewhat limited. The spu- 
tum in such cases should be studied bacter- 
iologically with great care. If hemolytic 
streptococci, pneumococci, or staphylococci 
are found to be present in considerable num- 
bers, then sulfathiazole may prove useful just 
as neoarsphenamine has been shown to be 
valuable when spirochetes and fusiform bac- 
illi predominate in the sputum. It is highly 
improbable that any form of chemotherapy 
will supplant postural drainage, surgical 
drainage, and partial pneumonectomy in the 
treatment of these purulent infections of the 
lungs. 

Fungus Infections of the Lungs—Thus far 
there is no evidence in the literature that 
the sulfonamide compounds exert any in- 
fluence on the course of fungus infections, 
either experimental or clinical. However, un- 
published observations”? tend to show that 
sulfanilamide is very effective against acti- 
nomycosis. Certainly, further trial of the sul- 
fonamide drugs in mycotic infections seems 
warranted. 


Summary and Conclusions 


(1) The sulfonamide drugs—sulfanilamide, 
sulfapyridine, and sulfathiazole—have been 
shown to be extremely valuable in the treat- 
ment of many types of pulmonary infections. 

(2) The drug of choice in an individual 
case depends upon the etiology of the in- 
fection. 

(3) In pneumonia or empyema due to the 
beta hemolytic streptococcus, sulfanilamide 
is the drug to be recommended. In lobar pneu- 
monia and other pneumococcal infections, 
sulfapyridine has proven most effective, 
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whereas for staphylococcal infections of the 
lungs and bloodstream sulfathiazole appears 
to be the most potent therapeutic agent 
available. 

(4) The introduction of sulfapyridine ther- 
apy has resulted in a reduction in the case 
fatality rate of lobar pneumonia to below 
10 per cent. About two-thirds of the pneu- 
monia patients who would formerly have 
succumbed to their infection may now be 
expected to recover. 

(5) Type-specific antipneumococcal serum 
should. be administered in conjunction with 
sulfapyridine to all patients seriously ill with 
lobar pneumonia, especially if bacteremia be 
present, and in all severe cases of pneumonia 
complicating pregnancy. 

(6) Sulfathiazole appears to be about as 
effective as sulfapyridine in the treatment 
of pneumococcal lobar pneumonia. The ques- 
tionable slight therapeutic inferiority of sul- 
fathiazole is more than balanced by the fact 
that this drug is much less likely to give rise 
to severe nausea and vomiting. 

(7) Sulfapyridine or sulfathiazole is indi- 
cated in bronchopneumonia, post-operative 
pneumonia, and severe purulent bronchitis, 
particularly if a pneumococcus or staphylo- 
coccus be the causative agent. 

(8) Suifanilamide, sulfapyridine, and sul- 
fathiazole all give rise to a variety of toxic 
effects, the most serious of which concern 
the hematopoietic system, and the urinary 
tract. Because of the danger of such toxic 
effects the patient receiving one or another 
of these drugs should be carefully supervised 
throughout the course of treatment: Such 
supervision should include observation of the 
patient by the physician, accurate recording 
of the temperature and pulse, determination 
of the hemoglobin level and leucocyte count 
at least every other day, and frequent urin- 
alyses. 

1020 St. Paul St. 
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Since this paper was submitted for publication, 
a new compound sulfadiazine has proved to be 
highly effective in the treatment of pneumococ- 
cal and hemolytic streptococcal infections. The 
toxicity of sulfadiazine is low. Current literature 
should be consulted for further developments with 
this drug. 


Observations of Tuberculosis Cavities with 
Special Reference to Transpleural 


Decompression* 


ALFRED GOLDMAN, M.D., F.A.C.C.P.** 
San Francisco, California 


Collapse therapy is largely cavity therapy. 
Many cavities have failed to close after com- 
pression therapy, and often the results of a 
surgical form of compression have been un- 
predictable. Studies of the behavior of cavi- 
ties during transpleural decompression (mod- 
ified Monaldi!' method) gave us clinical and 
experimental observations for certain gen- 
eral concepts of cavities. The purpose of this 
paper is to present these and other observa- 
tions of cavitation made during the past three 
years, which have served as the basis for our 
concepts of the origin, maintenance and dis- 
appearance of cavities. 


Post Mortem Observations 


In every case that went to post mortem, the 
draining bronchus of the cavity was grossly 
affected. Some very large cavities with cavity 
walls of compressed and scarred lung ad- 
herent to the parietal pleura had a single 
large patent bronchus. Others with marked 
caseation, with or without trabeculae tra- 
versing the cavity, had more than one bron- 
chus draining the cavity. The draining bron- 


* Read at the meeting of the American College 
of Chest Physicians, New York City, June 1940. 


“From the Department of Thoracic Surgery, Uni- 
versity of California Medical School and the 
Tuberculosis Division of the San Francisco City 
and County Hospital, University of California 
Service, and the Department of Public Health, 
Dr. J. C. Geiger, Director, aided by a grant 
from Mr. and Mrs. Walter Haas. 


chi took many forms and shapes. Near or in 
the cavity walls, morphological changes were 
found in the bronchi which could have pro- 
duced one-way valvular arrangements in the 
direction from bronchus to cavity (Fig. 1). 
These were descriptively termed check-valve, 
accordion valve, by-pass valve and flutter- 
valve, according to their form and apparent 
ability to alter air-flow. In addition, it was 


FIGURE I 


Case C. T. Bilateral caseous cavernous tubercu- 
losis. Post mortem specimen. Cavity in the left 
upper lobe. The adherent roof of the cavity has 
been removed. Both arrows point to valve-like 
structures in the cavity wall at the site of en- 
trance of bronchi, 
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realized that any secretions, such as a single 
drop of fibrinous exudate in the bronchus- 
cavity opening or a pool of liquid secretions 
lying in the cavity over a narrow bronchial 
opening, might readily produce one-way 
valves controlling air-flow only in the bron- 
chus-to-cavity direction. The physiological 
effect of these bronchial valves is to entrap 
air in the cavity, and thus produce a greater 
tension than is present in the surrounding 
lung. For these reasons, we might expect some 
cavities treated with artificial pneumothorax 
to rupture through the pleura. We have ob- 
served three patients whose death resulted 
from such an occurrence. 

We have demonstrated that the abnormal- 
ly high tensions found in diseased lungs can 
be due to bronchial valves. Thus we observed 
bronchial valves that produced abnormal 
pressures within congenital cysts and ac- 
quired bullae of the lung. Figure 2 demon- 


FIGURE II 


Case C. B. Female, aged 2 weeks. Congenital cyst 
of the lung. Post mortem specimen. Arrows point 
to valvular structures in the walls of the hilar 
area of the open cyst. 


strates the valvular structures at the base 
of a congenital cyst which occupied the entire 
left chest of an infant who died at the age 
of two weeks. High tension within the cyst 
and pleural cavity was the immediate cause 
of death. During life, the abnormally high 
intracystic pressures were roentgenologically 
demonstrated by the displacement of the 
mediastinum (Fig. 3); and after death in the 
post mortem specimen by the continuous in- 
flation of the cyst despite the collapse and 
deflation of the surrounding lung. The cause 
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FIGURE III 


Case C. B. X-ray films three days before death 
showing large congenital cyst completely filling 
the left chest and displacing the mediastinum 
to the right. Barium in the stomach. 


of this continuous inflation of the cyst was 
the entrapping of air, made possible by the 
valves at its base (Fig. 2). 

In some cavities, by cavernoscopic exam- 
inations during transpleural decompression, 
we (Corylios?) have seen air enter cavities 
through a fluttering spot, or have even seen 
bubbles rising from pools of liquid secretion 
at the bottom. Serial cavernoscopy during 
transpleural decompression has _ disclosed 
changes in the walls of the cavities. Within 
a few weeks they lost their shaggy, yellow, 
fibrinous appearance, and became smooth 
and pink. The secretions, at times, became 
less fibrinous and purulent until they were 
clear and serous, lying in a pool in the cavity 
depth, or stayed purulent until the tube was 
removed. These cavernoscopic observations 
in the living patient have confirmed in part 
our concepts of the pathological physiology 
which we inferred from the post mortem e 
aminations. 

Bronchoscopic observations disclosed somé 
evidence of bronchial involvement in about 
one-third of the cases. Simple edema ané 
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hemorrhagic injection were most common. 
Tubercles, polypi, ulcers, and hard and soft 
localized stenoses were less common. These 
observed bronchial lesions were only the 
visible tips of invisible processes in more 
distant bronchi, that is, in bronchi nearer to 
cavities. We observed frequent involvement 
of bronchoscopically invisible bronchi in his- 
tological sections and gross dissections of 
post mortem material. Shipman) has indicat- 
ed that these inflammatory lesions may have 
an allergic basis and, at times, be reversible. 
Additional clinical observations offered fur- 
ther evidence for not only the presence of 
pronchial disease where it could not be bron- 
choscopically visualized, but also for their role 
in the behavior of cavities, both treated and 
non-treated.** 

Thus, observations of the presence of bron- 
chial disease in bronchi invisible through the 
pronchoscope were made by serial broncho- 
graphy and serial cavernography. Serial bron- 
chograms of the bronchi distal to areas of 
stenosis showed elongated, single or multiple, 
narrowed tortuous channels, the remnants 
of diseased bronchi, often draining areas of 
former cavitation. Although we were able at 
times to fill cavities from the tracheal side, 
it was never possible to look into a cavity 
from the tracheal side with a bronchoscope. 
In the bronchi supplying the surrounding 
lung, both bronchiectasis and complete bron- 
chial obstruction occurred. Following thora- 
coplasty and pneumothorax, lobar obstruc- 
tion and obstruction of smaller bronchi were 
demonstrated. When bronchi could be out- 
lined leading to cavities not closed by thora- 
coplasty, the former were usually narrowed 
and tortuous. Cavernograms disclosed tor- 
tuous, narrowed bronchi draining tiny or 
large residual cavities after and during trans- 
pleural decompression. In other cases, com- 
plete bronchial obstruction was demonstrat- 
ed. 

The plain roentgenological variations ob- 
served have given us evidence of the effects 
of bronchial changes upon the flow of air 
within. Alternating atelectasis and aeration 
of a lobe or lung was observed in more than 
twenty cases. Practically all of these were 
associated with bronchoscopically demon- 
sirable bronchial tuberculosis and _ stenosis. 
Permanent atelectasis often was the sequela 
of the temporarily atelectatic lung. The most 
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marked stenoses and most extensive bron- 
chial tuberculosis were usually associated with 
the permanent atelectasis. 

Reversible bronchial obstruction producing 
atelectasis, such as that frequently associated 
with artificial pneumothorax, was relieved by 
abandoning the compression therapy. Re- 
aeration of the atelectatic lung occurred. 
Even cavities disappeared after stopping arti- 
ficial pneumothorax. We have seen 14 cav- 
ities more prominent during artificial pneu- 
mothorax disappear with the disappearance 
of the pneumothorax. Steele’ has also noted 
this phenomenon. 

Another clinical observation which is en- 
tirely related to alterations of bronchus-cav- 
ity mechanisms, is the sudden disappearance 


and re-appearance of solitary round cavities | 


with thin walls of increased density. We have 
observed that these cavities quickly shrink in 
size after transpleural decompression with or 
without suction. 

So far, we have pointed out post mortem, 
clinical, roentgenologic, bronchoscopic and 
therapeutic observations which are associated 
with alterations of pulmonary and cavitary 
aeration. And we have inferred that the al- 
tered aeration is caused by changes in the 
bronchial lumen, and that the bronchial 
changes produce valves which, in turn, bring 
about abnormal tensions in the distal lung. 

The actual measurements of intracavitary 
pressures should produce some evidence for 
or against these concepts. Coryllos and Orn- 
stein,® and Eloesser,’ had measured intracav- 
itary pressures for short periods of time, and 
they concluded that abnormally high tensions 
did exist in some cavities. Many questions 
still remained unanswered. How frequently 
did these tensions change? Of what magni- 
tude were the changes? What was the cause 
of the changes in the intracavitary pressure? 
To what degree was the actual flow of air in 
and out of a cavity responsible for the ob- 
served alterations in pressure? To what de- 
gree was the origin, maintenance and disap- 
pearance of cavity related to intracavitary 
pressure changes? What was the effect of an 
obstructed, a valvular, or a wide open bron- 
chial aeration of the cavity? 

When the work of Monaldi' came to our 
attention, we seized upon this method of 
treatment as excellent for the study not only 
of intracavitary pressures, but also of cavita- 
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tion in general. Particularly, we adopted it for 
the measurement of intracavitary pressures 
over long periods of time, during different 
periods of treatment, and under artificially 
produced conditions (Fig. 4). 

The intracavitary pressures were contin- 
uously recorded by means of kymographic 
tracings, while measured amounts of air were 
both introduced and removed, during sleep, 
various activities such as eating, drinking, 
talking, coughing, moving, or after injection 
of morphine, inhalation of oxygen or oxygen 
and helium. 

The initial pressures on quiet breathing 
varied according to the phase of respiration 
that the patient was breathing at the exact 
instant the needle or trocar entered the cav- 
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ity. In general, however, three types of read 
ings were observed which could be correla 
to a certain degree, with the efficiency of the 
bronchus-to-cavity valves. 

In large cavities, whose bronchi were ap- 
parently wide open showing little valvular 
effect with little tendency for entrapping of 
air, the pressures approached those in norma] 
bronchi, corresponding to minus 1 plus 1. 

The second type was the most common 
and was found in the so-called “thin-walleq” 
cavities, round and spherical, giving the ap- 
pearance usually spoken of as tension or 
“blocked” cavities. In these cavities, the pres- 
sures had a much greater amplitude than 
could be expected to exist either in normal 
bronchi or in the lung surrounding these cay- 


FIGURE IV 


Case S. T. October 16, 1939. Bilateral caseous cavernous tuberculosis. These graphs were made by con- 
necting the right upper lobe cannula (which had been placed transpleurally into the cavity) toa 
tambour which recorded the pressure changes on a slowly moving smoked drum. The pressure read- 
ings were taken from a “U” water manometer graduated in centimeters, which was placed in the 
closed system. The actual pressures in centimeters of water are, therefore, twice the figures appear- 
ing on the graph. This tracing of the pressure changes was made within one hour after the cann 
was placed in the right upper lobe. 

In this case the pressures were reduced from minus 2 plus 4 to minus 12 minus 4 by removal of a total 
of 75 c.c. of air. Approximately two minutes after withdrawing the last of the 75 c.c. of air, a wheeze 
was heard, and there was a concommitant rise in pressure from minus 12 minus 4 to minus 6 zero. 
But about one-half minute later, the pressures were artificially raised to plus 9 plus 12 by injecting 
75 c.c. of air into the cavity: and the positive pressures were maintained. This demonstrated that air 
could be entrapped in this cavity at pressures positive in both phases of respiration. These pressures 
were higher than those existing in the surrounding lung. The graph also demonstrates that spon- 
taneous leakage of air occurred from the bronchus into the cavity when the pressures were arti- 
ficially made highly negative. But when the pressures were artificially highly positive, no marked 
spontaneous leakage of air out of the cavity into the bronchus appeared to occur. The occurrence 
of this phenomenon we interpreted as indicating that there exists a one-way bronchus-to-cavity 
valve mechanism, which allows the flow of air from the bronchus into the cavity, but inhibits the 
flow of air from the cavity to the bronchus. Also, this graph demonstrates that, after artificially 
producing highly negative pressures in the cavity, the flow of air into the cavity did not occur 
each respiration, but occurred only once during a period of about 7 minutes. 
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ities. Minus 3 plus 3 was a typical reading. 
In these cavities, the bronchus was not wide 
open, and there was a tendency for air to be 
entrapped within the cavity. 

The third type had pressures of even 
greater amplitude which were positive with 
poth phases of respiration, such as plus 10 
plus 20. The bronchi draining these cavities 
probably had efficient valves which definitely 
prought about entrapping of air within the 
cavity, so that only a one-way flow from 
pronchus to cavity could take place. 

If air was transpleurally introduced into 
cavities, pressures were either maintained at 
a higher level or dropped precipitously. When 
a precipitous drop occurred, this was indica- 
tive of a wide-open bronchus. When the pres- 
sures were maintained, this was indicative 
of a valvular effect and complete obstruction 
of the bronchus in the cavity-to-bronchus 
direction (Fig. 4). 

When air was removed from the cavities, 
the pressures were either maintained at a 
more negative level or rose, usually precipi- 
tously, to the former level. At times, however, 
the lowered level was not maintained, and 
an elevation occurred associated with an 
audible wheeze (Fig. 4). When the pressures 
were maintained, this was taken to indicate 
acompletely obstructed bronchus; when the 
pressures rose precipitously, this indicated an 
open bronchus; and when a rise occurred 
after maintenance of the pressures at a more 
hegative level, this indicated that air had 
leaked into the cavity from the bronchial 
side through what had been a completely 
obstructed bronchus. 

These pressure studies indicate that many 
cavities have no exchange of air with each 
respiration; that they are, in effect, dead 
spaces; that oxygen is absorbed within them 
ata much lower rate than the oxygen from 
alveoli; that, as the slow absorption of oxy- 
gen may take place, the pressure in the 
cavity tends to be reduced; and that condi- 
tions are favorable for the entrance of air 
into the cavity only when its pressure is less 
than the pressure of the air in the bronchi 
on the other side of the valve. 

During activities, the pressures varied in 
Most cavities due to the pressure exerted by 
the surrounding lung. All the cavities show- 
ing evidence that air could be entrapped with- 
in them gave marked increases of amplitude 


of the pressures (some of which was main- 
tained after eating, talking, laughing, moving 
and drinking). Particularly, coughing brought 
about the greatest increase of amplitude of 
the pressure changes. Sleep, quiet respiration, 
relaxation, and morphine brought about a 
decrease in amplitude of the pressure changes. 

Complete bronchial occlusion, indicated 
from cavernograms as well as pressure stud- 
ies, occurred as a sequela to transpleural de- 
compression of cavities whose bronchi form- 
erly showed one-way bronchus-to-cavity val- 
vular effects. 

Cavities disappeared rapidly when suction 
was applied, or disappeared almost equally 
as rapidly when the atmosphere was allowed 
to communicate freely through an _ unob- 
structed cannula, i.e., without suction. 

The following case report demonstrates the 
behavior of cavities, and a favorable result 
obtained when transpleural decompression 
works well. Uncomplicated good results of 
this sort are the exception rather than the 
rule. 


Case Reports 


E. E., a white female, aged 41, entered the 
San Francisco Hospital in 1937 with a cavity 
in the left upper lobe. Artificial pneumotho- 
rax was attempted, but after a few months 
this was abandoned because of extensive 
adhesions. Thoracoscopic examination had 
shown the adhesions to be too dangerous to 
cut. In 1939, thoracoplasty was advised but 
refused, and she signed her release. After a 
few months she re-entered on August 28, 1939 
with a recent exacerbation of fever, cough 
and sputum. In September, bronchoscopy 
failed to show any definite stenosis. Pheumo- 
thorax was again attempted at five points 
over the right upper chest, but no space could 
be obtained. Sputum was 2 ounces, weight 
was stationary, and there was occasional mild 
fever in December, 1939. Cough was paroxys- 
mal and very disturbing. 

On January 5, 1940, x-ray flims of the chest 
showed that the cavity had enlarged, and in- 
filtrations were present through the left lung 
and in the right upper lobe. Initial intracavi- 
tary pressures read on a water manometer 
January 30, 1940, varied from minus 1 plus 4, 
to minus 2 plus 8. The high pressures were not 
always maintained. A valvular action from 
bronchus to cavity was thought to exist, al- 
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though it was not 100 per cent efficient. A 
number 12 French rubber urethral catheter 
was inserted into the cavity in the first inter- 
space at the mid-clavicular line at this time, 
and transpleural decompression was started. 
Aspirated secretions contained large numbers 
of acid-fast organisms and very few formed 
pus cells. Wangensteen suction was started 
48 hours later. Within 24 hours, the sputum 
had decreased and the cough had stopped. 
On February 11, 12 days after the start of 
the transpleural decompression, 2 ounces of 
purulent, slightly blood-tinged secretions were 
being sucked from the cavity. Cultures showed 
Staphylococcus aureus. Smears showed that 
the acid-fast organisms had markedly de- 
creased in numbers. Numerous formed poly- 
morphonuclear pus cells and a few Gram- 
positive cocci were present. On February 28, 
four weeks after the start of the transpleural 
decompression, the secretions were still puru- 
lent, about one ounce daily, and contained 
no acid-fast organisms but many Gram- 
positive cocci which, on culture, were Staphy- 
lococcus aureus. At weekly intervals there- 
after until May 24, 1940, the smears of cavity 
secretions continued to be negative for acid- 
fast organisms. On May 24 the tube was re- 
moved. 

Repeated cavernograms made March 20, 
March 26 and May 24 showed that the large 
cavity had been converted into a fistula. The 
last cavernogram on May 24 showed that 
there was no longer any communication with 
the bronchial tree, although on April 26, 1940, 
a narrowed bronchus had been demonstrated. 

On April 15 cavernoscopy was performed. 
The walls were smooth and pink, and bled 
on contact with the instrument. The cavity 
was quite small. 

Sputum which was two ounces daily be- 
came negative May 13, on four examinations 
by direct smear and concentrates, and she 
had no sputum after that date. Roentgen- 
ologically, her cavity has remained closed 
for four months. Her general condition im- 
proved during the treatment. 


Comment and Discussion 


As a result of our studies, we have changed 
many of our previous concepts regarding the 
tuberculous cavity. Formerly we believed that 
cavities were largely maintained by a balance 
of destruction instituted by the tuberculous 
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infection, on the one hand; and healing Pro- 
cesses dependent upon the resistance of the 
individual, on the other. Some evidence fo, 
this view occurred in the elastic tissue foung 
in the sputum, which indicated more or leg 
continuous destruction of lung. Now, hoy. 
ever, from our observations upon intracay- 
itary processes and knowledge of the indol- 
ence of the tuberculous infection in cavities 
we believe that other factors are more im- 
portant in the maintenance of the tubercp- 
lous cavity. Most important of these we be. 
lieve to be the one-way bronchus-to-cavity 
valve mechanism, with its resulting entrap- 
ping of air. The efficiency of these valves 
determines, we believe, to a great extent 
whether or not the cavity will continue, or 
disappear; and whether it will respond fay- 
orably to collapse measures. 

Our concepts of the infection within the 
tuberculous cavity have also altered. From 
a purely bacteriological standpoint, we have 
been able to confirm Coryllos” finding that 
the tubercle bacillus alone inhabits the tu- 
berculous cavity in living patients. We have, 
in the past, adhered to the tenets of Coryllos 
that lack of oxygen was important for the 
disappearance of the tubercle bacilli, but we 
have been struck with the fact that, witha 
minimal amount of removal of secretions from 
the cavities and with free communication of 
atmospheric oxygen, tubercle bacilli disap- 
pear. In these cavities no low oxygen tension 
could have resulted, and yet the tubercle 
bacilli disappeared. It is quite likely, as sug- 
gested by Ornstein,’ that the disappearance 
of the tubercle bacilli from these cavities is 
related to an alteration of the material form- 
ing the inner lining of the cavity on which 
they usually grow. 

The method of healing of the cavities 
treated by transpleural decompression occurs 
by the conversion of the cavity into a tubercle 
bacilli free, smaller cavity or into a fistulous 
tract. 

By means of many serial cavernograms, we 
have shown that the cavities treated by trans- 
pleural decompression undergo a morpholog- 
ical change. In our cavities treated by trans- 
pleural decompression, the cavernograms 
show a progressive alteration from more 
less round or oval larger cavities to smaller 
cavities or fistulous tracts. Pagel? has shown 
that these fistulous tracts may be the end- 
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result of healed cavities not treated by trans- 
pleural decompression. That these fistulous 
tracts are frequently not held firmly united 
py scar tissue, was shown also by Pagel? and 
Auerbach.'° We observed in eight cavities that 
the tubercle bacilli disappeared from the 
draining secretions when the cavities were 
smaller, but before they were converted into 
fistulous tracts. In five tubercle bacilli free 
cavities, we have not observed diminution in 
sizes to that of a fistula. In four cavities whose 
secretions were negative for tubercle bacilli, 
the cavities were reduced to the size of fis- 
tulae. The permanence of the result of our 
cavities treated by transpleural decompres- 
sion is questionable, since we do not know 
the histological changes in the walls of the 
fistulae or small cavities. We can expect that 
many cavities now thought to be permanently 
converted into fistulous tracts will re-appear. 
Thoracoplasty may, therefore, be an aid to a 
permanent conversion of the cavity into a 
fistulous tract after transpleural decompres- 
sion. 

Although in the cases studied, we used 
transpleural decompression as a method of 
treatment, in this paper only observations of 
the nature and behavior of cavity are pre- 
sented. This paper is not intended to discuss 
the Monaldi method of transpleural decom- 
pression as a therapeutic agent. Nor do we 
wish to leave the impression that this form 
of therapy is adequate, complete, easily per- 
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formed, or free from complications. In other 
papers now in press, more illustrations and 
further cases that we have observed will be 
presented.*!! 


516 Sutter Street. 
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TEXAS CHAPTER OF COLLEGE ORGANIZED 


The Texas Chapter of the American Col- 
lege of Chest Physicians was organized at 
Fort Worth, Texas, on May 13, 1941. The fol- 
lowing officers were elected for the ensuing 
year: Dr. Chas. M. Hendricks, El Paso; Presi- 
dent; Dr. J. B. McKnight, Sanatorium, Texas, 
Vice-President; and Dr. Chas. J. Koerth, San 
Antonio, Secretary. 

A paper on “Fungus Disease” was presented 
ty Drs. McCorkle, Koerth and Donaldson of 
San Antonio. The paper was discussed by Drs. 


Abbe Ledbetter, Houston; Leslie Smith, El 
Paso; and Alvis Greer, Houston. 

It was decided to hold a meeting of the 
State Chapter each year on the first day of 
the State Medical Society meeting, at which 
time a half day scientific session will be ar- 
ranged, and which consists of four or five 
scientific papers on diseases of the chest. That 
same night, there will be a dinner for the 
Fellows of the College to be followed by a 
business meeting and the election of officers. 
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DISEASES OF THE CHEST 


June 


Pulmonary Tuberculosis 


LOUIS BENSON, M.D., F.A.C.C.P. 
Pittsford, Vermont 


Tuberculosis lesions in the lungs of child- 
ren and adults occur initially in the form of 
a first infection or primary phase. After a 
variable period of interruption, the tubercu- 
lous lesions may appear in a secondary or 
reinfection phase. 

The primary phase or first infection type 
of tuberculous lesion is that which results 
when the tubercle organisms contact and in- 
fect tissue which has never before been pen- 
etrated by these organisms. These tissues have 
never been sensitized to the tuberculo-pro- 
tein. 

When the tubercle bacilli first contact the 
pulmonary tissue neutrophilic leucocytes en- 
ter the area from the neighboring blood 
stream, and attempt to phagocytose the 
bacilli, and may be rendered toxic by the 
polysaccharid portion of the tubercle bacilli. 
The monocytic leucocytes present attempt to 
engulf the disintegrating neutrophiles, and 
may then be converted to epithelioid cells by 
the phosphatide portion of the tubercle ba- 
cilli. About this area of reaction a zone of 
lymphocytes appears, accompanied by fibro- 
blastic and connective tissue cell proliferation 
induced by the wax and fat portions of the 
bacilli. The tuberculo-protein itself causes an 
outpouring of plasma about the lesion. The 
resultant pathological entity is known as a 
tubercle. 

Thus, the characteristics of the first infec- 
tion tuberculous lesion in the lung are: (1) 
the formation of the tubercle; (2) the subse- 
quent tuberculous pneumonia; and (3) the 
later adjacent lymph adenopathy with en- 
largement and caseation. The primary phase, 
as noted, has a pulmonary and lymphatic 
pole. There may also be a generalized tubercle 
dissemination by way of the lymph or blood 
stream. 

In the first ihfection type of tuberculosis, 
the tubercle bacilli, once they enter the body, 
become encapsulated and remain virulent. 
They may be released at any time and re- 
infect the host. Allergy, meaning altered re- 
action, designates the state of the body al- 
ready infected with the tubercle bacillus. The 
tissues are allergic or hypersensitive to the 
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tubercle bacillus. This tuberculous allergy de. 
velops after the primary ‘tubercle has de 
generated and liberated diffusible toxic pro. 
ducts into the circulation. This allergy per. 
sists as long as any tubercle exists in the 
body. Artificial injection of tubercle bagijjj 
or products (tuberculins) elicit allergic mani- 
festations. Patients react to the tuberculin 
test within about one to seven weeks after 
the onset of this primary infection. The first 
infection type of tuberculosis is indicateg 
primarily, and almost always, by a positive 
tuberculin reaction. 

The tuberculin commonly used is a boiled, 
evaporated, broth filtered culture of the My- 
cobacterium Tuberculosis Hominis. It is a 
mixture of bouillon, albumoses, salts, glycerol, 
nucleoproteins, and other soluble substances 
extracted by boiling the bacilli. Tuberculin 
made from bovine cultures is not clinically 
distinguishable from cultures of the human 
type. 

Old tuberculin is used in dilutions, so that 
each intradermal dose may vary from 0.001 
ec. to 0.000001 cc. The usual amount used is 
0.0001 cc. (1/10 mgm.). Tuberculin does not 
create sensitiveness to itself after repeated 
injections. It is not retained or absorbed by 
the tissues. A purified protein derivative is 
recommended for uniformity in dosage, and 
is used in strengths of 0.0002 and 0.05 mg. 

This tuberculous allergy may be depressed 
in the terminal stages of chronic tuberculosis, 
cachexia and severe malnutrition, pregnancy, 
and infectious diseases. These conditions of 
intercurrent infection and debilitation may 
render a tuberculin reaction negative which 
might otherwise be positive. 

The reactions of the intracutaneous injec- 
tion of tuberculin may be threefold. First, 
there may be a focal reaction at the site of 
the original tubercle which is almost always 
transitory and negligible. Second, there may 
be a general reaction in the way of chilliness, 
headache, fever, and muscular pains. Third, 
there is almost always, in the positive case, 
a local reaction in the skin in the way of 8 
papular areola with a pale center. Under ordi- 
nary circumstances, a negative tuberculin 
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reaction is evidence that there is no existing 
tuberculous infection. 

The primary phase of tuberculous infection 
occurs most frequently in children ten years 
of age and less, and with decreasing fre- 
quency as the age increases. The increment 
of increase of tuberculin reactors varies with 
the communities studied. Within the past few 
years the tuberculin test has shown a de- 
cided decrease in the incidence of the number 
of positive reactors. 

The reinfection type of tuberculosis is that 
type of infection which occurs in the bodies 
of children or adults who have already ac- 
quired a primary infection which has re- 
sulted in the later tissue allergy to the tu- 
perculo-protein. 

The characteristics of the reinfection phase 
of tuberculosis in the lung are: (1) a tuber- 
culous pneumonia which is most often noted 
inthe upper portions of the lobes; (2) chron- 
icity with cavity formation and fibrosis; and 
(3) frequent disease progression by way of 
the bronchi. There is scant adjacent lymph 
adenopathy, and rare tubercle dissemination 
by way of the blood stream. 

It is this reinfection type of tuberculosis 
which is noted as chronic pulmonary tuber- 
culosis of the lungs. This type of tuberculosis 
of the lungs is rarely found in children under 
ten years of age. 

In the primary phase of pulmonary tuber- 
culosis, which is chiefly a preadolescent dis- 
ease occurring in children ten years of age 
and less, there are usually no symptoms or 
signs. 

The lesion is most generally found in the 
lower or middle zones of the lungs near the 
periphery, and the bacilli may be carried to 
the regional lymph glands near the hilum 
where other lesions may be produced. 

The first reaction evidence of infection is 
4 positive tuberculin test. Where definite 
contact with pulmonary tuberculosis is known, 
children up to five years of age should be 
tuberculin tested every three months until 
the test becomes positive, when the chest 
should be x-rayed. If three months have 
‘lapsed since the contact has been broken, 
and the tuberculin test is negative, no more 
Supervision is necessary for tuberculosis on 
the basis of this particular contact. With the 
femoval of the source of infection, all tuber- 
tulin positive children should be supervised 
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to the seventh birthday. 

If adolescents and young adults, 12 to 20 
years of age, have a negative tuberculin re- 
action for two years following the end of 
their exposure to tuberculosis, no further 
supervision is necessary. 

Usually, the primary infection remains lo- 
calized and latent, and no symptoms are 
present during life. If the pneumonic stage 
is prominent enough, x-ray evidence may be 
present which may persist from months to 
years, when lime spots or regional lymph node 
shadows may be noted. Calcified tuberculous 
foci have been found in negative tuberculin 
reactors. But with few exceptions these cal- 
cified foci are entirely obsolete. 

The lymphatic pole of the primary complex 
may discharge bacilli from the tracheo-bron- 
chial nodes through the lymph channels into 
the blood-stream. When a one-time dissem- 
ination of a massive dose occurs, acute mil- 
iary tuberculosis of the lungs is present, and 
the disease is fatal in a few weeks. When the 
dissemination is more protracted, a tendency 
to localization and coalescence occurs al- 
though the disease is fatal after a few months. 
There is marked involvement of the regional 
lymph nodes. 

The lesions of the pulmonary or lymphatic 
poles of the primary lesion may exacerbate 
locally very slightly or very severely. With 
the eruption of a caseating node into a bron- 
chus a tuberculous broncho-pneumonia can 
result. 

In the reinfection type of pulmonary tu- 
berculosis, which is chiefly an adolescent and 
adulthood disease occurring very rarely in 
children under ten years of age, the tuber- 
culin reaction is invariably positive. 

Whether disease progression is by way of 
the bronchi or the blood-stream, where ther 
may be an occasional moderate discharge of 
bacilli, infraclavicular infiltration in the up- 
per lobe of one lung is the most common site 
of onset. 

The usual onset is characterized by a grippe- 
like syndrome of symptoms which may sub- 
side in 2 to 3 weeks. 

There may be an interval lag between the 
early onset of reflex symptoms and the later 
x-ray evidence. This reflex set of symptoms 
may consist of pain in the chest, shoulder 
or neck, hoarseness and laryngeal tickling, 
cough, and digestive disturbances which may 
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result in loss of weight. 

The later inflammatory symptom and toxic 
signs, such as malaise, loss of strength and 
appetite, night sweats, temperature elevation, 
and sputum, may lag behind the early x-ray 
evidence by several years. 

The various clinical phases of chronic pul- 
monary tuberculosis have a basis in the type 
of pathology present at that time. In some 
individuals there may be a large serous re- 
sponse without very much permanent dam- 
age. The serum may be soon absorbed and 
be followed by no caseation. In these cases, 
the onset is acute in the form of a sudden 
“cold”. Cough may be absent, or very slight 
when present, with scant expectoration. Tem- 
perature elevation and hemoptysis may be 
present at the start. Physical examination 
may disclose an impaired percussion note, 
diminished breath sounds, and a few var- 
iable crepitant rales which disappear early. 
The x-ray film shows shadows which change 
from haziness to opacity in a short time, often 
days to weeks, and which usually leave no 
trace. Tubercle bacilli, when found in the 
sputum, appear at the onset only. 

In other cases of pulmonary tuberculosis 
there is an outpouring of serum into the 
alveoli with later absorption of the exudate 
and resultant strands of scar tissue. These 
patients also become ill suddenly. They have 
a slight cough which continues for a con- 
siderable length of time. There is moderate 
expectoration, with hemoptysis present at 
any time. The temperature is usually normal 
except for irregular intervals. The percussion 
note is dull over the infected areas, and the 
breath sounds are often broncho-vesicular in 
character. Crepitant rales, which persist, are 
usually present. The x-ray film discloses den- 
sities with hazy outlines which later disap- 
pear leaving central dense scar shadows. Tu- 
bercle bacilli are usually present in the spu- 
tum at the onset. 

Some patients with pulmonary tuberculosis 
present themselves in an acute and severely 
toxic condition. In these cases there is a sud- 
den outpouring of serum into the alveoli fol- 
lowed by early caseation with alveolar de- 
struction and cavitation. A moderately severe 
cough with copious expectoration is always 
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present. Hemoptysis may be present at any 
time. The temperature is irregular for a ep. 
siderable length of time. The percussion not, 
is dull to flat, and the breath sounds ap 
harsh and bronchial. There are many crepi- 
tant and bubbling rales present, which per. 
sist. The x-ray shadows have rarefied center; 
which progress rapidly to cavity formation 
Later, fibrous mediastinal and pleural Chang. 
es may be noted. Tubercle bacilli are always 
present in the sputum. 

Patients are seen with a very gradual 
chronic pulmonary tuberculosis which fol- 
lows the proliferative response to small ip. 
fecting doses of tubercle bacilli over a long 
period of time. There is often no cough or 
expectoration. Hemoptysis is usually absent. 
Temperature changes are absent except at 
the terminal stage of the disease process. The 
percussion note is dull over the areas involved, 
Rales, when heard, are variable, crepitant, 
and persistent. The x-ray film discloses dis- 
crete shadows with nodular formation. These 
shadows slowly move down the chest towards 
the bases. Tubercle bacilli may be present 
in the sputum off and on. 

The immediate and remote prognosis for 
the individual with the first infection type 
of pulmonary tuberculosis is usually good. 
Any contact with active cases of pulmonary 
tuberculosis must be broken. During the 
febrile state, the same treatment should be 
instituted as for all infections during the 
febrile stage. 

On the other hand, immediate treatment 
is necessary in the reinfection type of pul- 
monary tuberculosis. Immediate bed rest is 
necessary for the acute stage of all cases. 
The period of bed rest may vary from a few 
weeks to many months depending upon the 
course of the tuberculous process. If the ex 
udate is absorbed early, and is followed by 
no caseation, the patient may be out of bed 
within 6 months. On the other hand, if the 
process appears to move more slowly with the 
production of scar tissue, bed rest may con 
tinue to 18 and 24 months. Again, if the pre 
cess shows early caseation and cavitation, 
immediate collapse therapy should be a 
tempted. 

State Tuberculosis Sanatorium. 
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Early Diagnosis of Pulmonary Tuberculosis 


and Its Importance 


HUGH S. EDWARDS, M.D., F.A.C.C.P. 
Atlanta, Georgia 


The importance of early diagnosis may be 
joked at from several standpoints. First, let’s 
look at it from the standpoint of the patient. 
gveryone is aware of the fact that the earlier 
the diagnosis, the better the prognosis, but 
the big question we have to face is, how are 
we going to diagnose the disease in the early 
stage? The first, and most important thing 
to my mind, is the routine examination of 
all contacts. To site one case which bears 
this out, at the Middlesex Sanatorium in 
Massachusetts, it was found that 58 per cent 
of the cases discovered among contacts are 
ina minimal or moderately advanced stage, 
compared with 21 per cent among all ad- 
missions. Not only is the disease more likely 
to be discovered at an earlier stage in this 
group, but the proportion of those with the 
disease is much higher among contacts than 
in the population at large. 

Detection of pulmonary tuberculosis in the 
preclinical stage, which, of course, is the ideal 
thing, could be done on a much larger scale 
if this plan was rigidly carried out. This ex- 
amination should include a careful history, 
physical and, most important of all, an 
xray. The latter is the most important 
means at our disposal for diagnosing pul- 
monary tuberculosis, and it is, in the ma- 
jority of cases, our only means of diagnosing 
itin the early stage. If we wait for develop- 
ment of clinical tuberculosis, then we are 
hot going to accomplish this. It is now said 
that, “Pulmonary tuberculosis does not begin, 
a was formerly supposed, as small apical 
lesions with a tendency to apico-caudal pro- 
gression, but as an infiltration, that is, an 
isolated, round, diffuse focus, varying in size 
fm a cherry to a plum, most frequently 
situated subclavically.” A lesion like this will 
host certainly, as a rule, not give any phys- 
ical signs, and it is these cases that we are 
able to detect by means of the x-ray. To point 
out convincing evidence of the superiority of 
the x-ray over physical examination in the 
diagnosis of pulmonary tuberculosis, Brown 
aid Sampson reported their observation of 
280 patients with minimal disease; of the 280 


patients, 277 had definite x-ray evidence of 
pulmonary tuberculosis, and only 76 had def- 
inite evidence by physical signs. 

There are still those who are far from being 
convinced of the great value of the x-ray in 
diagnosing pulmonary phthisis, so the late 
Lawrason Brown made a study of 503 patients 
at Trudeau Sanatorium who had only indef- 
inite or no physical signs in the chest. X-ray 
examination of these revealed pulmonary tu- 
berculosis and sooner or later 84 per cent 
presented clear-cut clinical signs of disease. 

The five cardinal diagnostic criteria, name- 
ly, tubercle bacilli in the sputum, moderately 
coarse rales above the third rib and dorsal 
spine, a parenchymatous x-ray lesion in the 
same area, hemoptysis and pleurisy with ef- 
fusion is a grand yardstick to follow in making 
a diagnosis, but we must remember that all 
of these do not have to be present. In fact, 
if we have most of them, in the majority of 
cases, we have not found an early case of 
tuberculosis. To diagnose early tuberculosis 
we must do it chiefly by use of the x-ray. If 
it is not absolutely possible to x-ray all this 
group, that is the contacts, then the next 
best thing is a fluoroscopic examination; to 
my mind, however, this is far inferior to the 
x-ray. There are some who feel that this is 
not as good as 90 per cent efficient, compared 
with the standard celluloid roentgenogram. 
Even if it is as much as 90 per cent efficient, 
then 10 per cent missed would cost a great 
deal in terms of lives or compensation. 

Examination of contacts once, if they be 
negative at this examination, is not far 
enough to go. They should have a routine 
check-up every few months for some time— 
the length of time between each examination 
depending upon whether or not they are 
running any symptoms, and how recent or 
close the contact has been. Should they pre- 
sent symptoms of a suspicious nature, even 
though the x-ray is negative they should be 
observed closely and re-examined in about 
three months. 

Possibly, an early diagnosis could be made 
more frequently if the few following sugges- 
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tions were carried out. First, the physician 
should take the time necessary to become 
well acquainted with the patient in order 
that he may bring out the essential details 
in the patient’s history, weighing each symp- 
tom carefully. Second, examine the chest of 
every patient, regardless of what he consults 
you for. Third, have some laboratory tests 
made; the most important is the sputum ex- 
amination, but the blood count and sedimen- 
tation rate may be of some value. Fourth, 
from the above data, decide whether or not 
you are justified in making an x-ray of pa- 
tient’s chest; if there is a doubt in your mind, 
by all means a film should be taken. If a 
fluoroscope is accessible, this will be of great 
help in addition to history, physical and lab- 
oratory tests, in deciding on whether or not 
a film should be made. 

Another method of early case-finding used 
quite extensively today is the tuberculin test 
and follow-up x-rays of all positive reactors. 
The tuberculin test is our most valuable epi- 
demiologic agent; a positive test means the 
presence of tubercle bacilli in the body. It 
simply sifts out the infected individuals. Even 
when the lesions are microscopic in size, the 
test reveals their presence; but it gives no 
information regarding the type, extent or 
activity of the lesion; neither is the degree 
of reaction any indication of the type, extent 
or activity of the lesion. Therefore, it is neces- 
sary to have follow-up x-rays on all positive 
reactors and they should be exarnined an- 
nually or oftener if indicated. The negative 
reactors should be tuberculin tested each 
year until they become positive and~-should 
then be included in the above group. 

Mass tuberculin testing has been carried 
on quite extensively in recent years in schools, 
homes, and industry, as well as in smaller 
selected groups. The value of the investiga- 
tion of school children may be questioned on 
the ground of expense—some feel that the 
cost per case of adult tuberculosis discovered 
by this method is too high. Of course, each 
case of childhood tuberculosis discovered by 
this method costs much less, but the argu- 
ment against this is the favorable outlook 
with the childhood type. More important, to 
my mind, than the investigation of school 
children, is the extension of the investigation 
to the probable source of infection in the 
family—in other words trail backward. We 
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may not discover as many cases as we would 
like in the early stage, but surely, by th, 
method many active cases would be found. 

Another method of case-finding which js 
similar to the above, to me seems feasibie 
This is the skin testing of children in the 
earlier years of life and examination of gy 
persons in the home of the positive reactors 
This should include children from about one 
year of age until they enter school. As yp 
know, children in this age group have re. 
atively little chance of infection except jp 
the home. The percentage of positive reactors 
will be low; now if we examine everyone jp 
the home of these positive reactors, certainly 
there will be quite a number of active cases 
found, even though all of them, and probably 
most of them, will not be in the early stage. 

Second, the importance of early diagnosis 
should be viewed from a public health stand- 
point. Tuberculosis has always been, and stil] 
is, a contagious disease, and of all the con- 
tagious diseases, it is the most difficult to 
control. Despite all efforts directed toward 
its control during the past ten years, it still 
accounts for the greatest number of deaths 
during the most active years of life; there- 
fore, it merits an even more aggressive cam- 
paign for its eradication than is employed at 
the present time. 

The most important part of the whole prob- 
lem is finding the early cases, for if they can 
be discovered when they are in the early 
stage, there is less chance of a positive spu- 
tum, and thus not infectious to others. Of 
course, if the cases are already open, they 
should be isolated so that they will cease to 
be a menace to others. Even if we do not dis- 
cover the early cases before they have a pos- 
itive sputum, yet the disease is in the early 
stage, there is reason for encouragement 
in two respects: First, probably they have 
not already infected a large number. Second, 
it should not require a long period of time 
to convert the sputum. Now, just suppose 
these cases were not found until they reached 
the advanced chronic stage. Just think of the 
numbers and numbers of men, women and 
children, old and young, who would have 
been infected. Beside this fact, the chance 
of being able to convert the sputum and get 
these people on their feet again is far, far 
less than if we had discovered them when the 
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MARYKNOLL SANATORIUM 


(MARYKNOLL SISTERS) 
MONROVIA, CALIFORNIA 


A sanatorium for the treatment of tubercu- 
losis and other diseases of the lungs. Lo- 
cated in the foothills of the Sierra Madre 
Mountains. Southern exposure. Accommo- 
dations are private, modern and com- 
fortable. General care of patient is condu- 
cive to mental and physical well being. 


SISTER MARY EDWARD, Superintendent 


E. W. HAYES, M.D., Medical Director 


“THE GREEKS HAD A WORD FOR IT” 
But Phthisis need not mean—”A Wasting”—When the modern 
X-RAY diagnosis of early tuberculosis is followed 

by proper sanatorium treatment. 


DEVITT’S CAMP for TUBERCULOSIS 


ALLENWOOD, PENNSYLVANIA 


JOHN S. PACKARD, M.D. WILLIAM DEVITT, M.D. WILLIAM DEVITT, JR. 
Physician in Charge Superintendent 
ELMER R. HODIL, M.D. J. Z. ESTRIN, M.D. 
Associate Physicians Thoracic Surgeon 


THE AVALON SANATORIUM “OPN 


Situated on the outskirts of Academia, about two miles from Mount Vernon. There are eight buildings for patients, 
tach with three side exposure, allowing for a maximum of light, air, and sunshine. There is a homelike atmosphere 
at the sanatorium. The medical and surgical equipment is modern. Write for Rates. 
JOHN L, BAUBE, M.D., Medical Director MRS. C. R. DOTSON, Superintendent 
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(Continued from page 216) 
disease was not as advanced. Therefore, it 
seems to me, that early diagnosis from the 
public health standpoint is about as impor- 
tant as any way we look at it. 

Aside from the public health standpoint 
and from the standpoint of the patient, the 
early diagnosis of pulmonary tuberculosis has 
quite an economic importance both to the 
individual and to the state. Individually, the 
patient with the early lesion stands a good 
chance of being cured or arrested within a 
reasonably short period of treatment and 
consequent economic independence. From the 
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standpoint of the state, the cost of Providing 
treatment for the minimal case for a fey 
months is small when compared to the Cost 
of caring for the advanced case over a periog 
of years or even for life, as so often is the case 
For these few reasons,.is it not a great 
challenge to every practicing physician to be 
ever tuberculosis conscious, and to use every 
means at his disposal for the early diagnosis 
of this disease, with the hope, that some day, 
our vision of humanity being freed of the 
shackles of this scourge may be realized? 


Battle Hill Sanatorium. 


DISTRICT MEETING OF COLLEGE AT SEA VIEW HOSPITAL 


The following program was presented at 
the Sea View Hospital, Staten Island, New 
York, on April 18th, under the auspices of 
the Committee for the Advancement of Scien- 
tific Programs in Organized Medicine of the 
American College of Chest Physicians: 

Intra-cavity Drainage (Discussion and 

demonstration), 
Dr. Louis Davidson and staff. 
Serial Section Radiography (Demonstra- 


tion of methods and results, 
Dr. A. V. Shapiro and staff. 


Methods of Sputa Examination, 
Dr. S. A. Petroff. 


Luncheon—Round Table Discussion. 


Pathology Conference, 
Dr. Oscar Auerbach. 


Empyema Conference, 
Drs. Oscar Auerbach, Louis Davidson, 
George Ornstein and S. A. Petroff. 


Physicians from New York State, New Jer- 
sey, Pennsylvania, Maryland, District of Co- 
lumbia, West Virginia and the Philippine Is- 
lands attended the meeting. Dr. David Ulmar, 
New York City, presided at the meeting. 


POSITION 


There is an excellent opportunity in the 
Santa Clara County Hospital, San Jose, 
California, for a physician with an intern- 
ship or hospital residence experience. It 
prepares him for thoracic surgery or for 
a directorship of a sanatorium. In addition 
to room and maintenance, a generous re- 


AVAILABLE 


muneration is offered. The applicant need 
not be deterred by the presence of an ar- 
rested or quiescent lung lesion. Rest hours 
are arranged for. For further details, write: 
Dr. Charles L. Ianne, Santa Clara County 
Sanatorium, San Jose, California. 


\\ 


F O R 


A small sanatorium situated in one of the well known health resort cities of Texas. It is within 
easy reach of several large cities and it has an ideal location for the proper treatment and care 
of tuberculosis. The buildings have been kept up and are fully equipped for the modern treatment 
of tuberculosis. The sanatorium is now filled to capacity and it has been so for a number of years. 
It is an ideal place for a physician who would like to have an institution where he can supervise 
his own patients. Present owner wishes to retire. Convenient terms of payment will be arranged. 
For further particulars address: Room 1030, 500 North Dearborn Street, Chicago, Illinois. 


SALE 
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_ Chenik Hospital 


3105 CARPENTER AVENUE DETROIT, MICHIGAN 
PHONE: TOWNSEND 8-1025 
An Institution Designed for the Proper Care of Tuberculous Patients at Moderate Rates 
Thoroughly Equipped for the Medical and Surgical Treatment of the Tuberculous 
FERDINAND CHENIK, M.D., Superintendent 


_ 
ALBUQUERQUE, 
Southwestern 


Presbyterian Sanatorium 


A well-equipped Sanatorium in the Heart of the 
Well Country. 
Write For Information and Rates 


BROWNS MILLS -In The Pines 
NEW JERSEY 


80 miles from New York City; 32 miles from Philadelphia; 3 miles from Camp 
Dix—Ideally located for patients with respiratory diseases. 


Manor Nursing Cottage | Browns Mills Nursing Cottage Sycamore Hall Sanatorium 


Equipped with X-ray and Fluros- 
cope; Pneumothorax. | Excellent Medical and Affiliated Sur- | Equipped with every modern 
gical Treatment for Tuberculous pa- | eouuesieeee 
Lillian E. Hutchings, Owner tients. Well Known For Home-Like | : 


Environment and Excellent Food. 


MARCUS W. NEWCOMB, M.D., Medical Director. 


PORTLAND OPEN AIR SANATORIUM 


MILWAUKIE, OREGON 


modern medical and surgical treatment of t 


ing this branch of intrathoracic surgery. 
MODERATE RATES 
Descriptive Booklet on Request 


MEDICAL DIRECTORS 


THE “A. L. MILLS SURGERY” 1004 Stevens Building Portland, Oregon 


thoroughly equipped institution for the 
berculosis. An especially constructed unit for 


thoracic surgery. The most recent advances in 
pneumolysis applied to those cases demand- 


® Ralph C. Matson, M.D., & Marr Bisaillon, M.D. 


u- 
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Organization News 


NEW JERSEY CHAPTER OF 
COLLEGE MEETS 


A meeting of the New Jersey Chapter of 
the American College of Chest Physicians 
was held at the Robert Treat Hotel, Newark, 
New Jersey, April 2, 1941. Dr. Chas. I. Silk, 
secretary, read the minutes of the previous 
meeting which were approved as read. 

A committee to cooperate with the New 
York Chapter of the College for the purpose 
of planning scientific programs jointly was 
appointed: Dr. Harold S. Hatch, Morristown, 
Chairman; Dr. Irving L. Applebaum, Newark; 
and Dr. Stephen A. Douglass, Paterson. 

The following were appointed by the presi- 
dent to nominate officers for the ensuing 
year: Dr. Samuel B. English, Glen Gardner, 
Chairinan; Dr. Felix Baum, South Orange; 
and Dr. Byron M. Harman, Verona. 

Plans for the annual meeting of the New 
Jersey Chapter to be held at Atlantic City on 
May 21st were perfected. 


MISSOURI CHAPTER OF COLLEGE 
ORGANIZED 


The Missouri Chapter of the American Col- 
lege of Chest Physicians was organized at a 
meeting held at the Jefferson Hotel, St. Louis, 
Missouri, on April 29th. The following officers 
were elected to serve for a term of one year: 
Dr. Herbert L. Mantz, Kansas City, President; 
Dr. Elmer E. Glenn, Springfield, Vice-Presi- 
dent; and Dr. Paul Murphy, Koch, Secretary- 
Treasurer. The Constitution and By-Laws 


adopted for State Chapters of the College 
were ratified and a State Charter will be 
applied for to the Board of Regents of the Col- 
lege. Dr. H. I. Spector, St. Louis, Governor 
of the College for Missouri, presided. 


ILLINOIS CHAPTER HOLDS 
ANNUAL MEETING 


The Illinois Chapter of the American Col- 
lege of Chest Physicians held its annual meet- 
ing in conjunction with the annual meeting 
of the Illinois State Medical Society, at the 
Palmer House, Chicago, on May 20th. 

The following officers were elected for 
1941-1942: Dr. Otto C. Schlack, Oak Forest. 
President; Dr. George Thomas Palmer, 
Springfield, Vice-President; and Dr. Darrell 
H. Trumpe, Springfield, Secretary. 

Dr. Richard Davison, Chicago, read a paper 
on “Extrapleural Pneumothorax.” The paper 
was discussed by Drs. Minas Joannides, 
Chicago; John H. Peck, Oakdale, Iowa; Ben- 
jamin Goldberg, Chicago; Marius D. Sene- 
lick, Chicago; Jacob J. Mendelsohn, Chicago; 
and Otto Schlack, Oak Forest, Illinois. 

Dr. Robert K. Campbeli, Springfield, Presi- 
dent of the Illinois Chapter of the College 
presided and Dr. George H. Vernon, Spring- 
field, acted as secretary in the absence of 
Dr. George Thomas Palmer, secretary of the 
Illinois Chapter of the American College of 
Chest Physicians. 

Dr. John H. Peck, President of the Amer- 
ican College of Chest Physicians, gave a brief 
talk on the growth of the College. 


LONG SANATORIUM 
EL PASO, TEXAS 
ALL ROOMS HAVE STEAM HEAT. HOT 
AND COLD RUNNING WATER IN 
ROOM. AND HAVE PRIVATE GLASSED 
IN SLEEPING PORCHES. 


“f All Recognized Treatments Given 


“Where Sunshine Spends the Winter” 


Rates $20.00, $22.50 and $25.00 per week. 
Nurses care and medical attention included 


Also Apartments for light housekeeping. 


Write for Descriptive Booklet 


A. D. LONG, M.D. 
Medical Director 


T. F. CARBREY, M.D. 


Associate Medical Director 
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